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CATHETER 



RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of U.S. Patent Application 
Serial No. 10/295,097, filed November 15, 2002, and of PCT Application 
No. US02/36904 filed November 18, 2002, and claims the priority benefit of each 
of those applications. 

FIELD OF INVENTION 

[0002] This invention relates generally to catheters for use in administering 
fluids to body cavities, irrigating the cavities and aspirating them. It relates 
particularly to catheters and the distal ends thereof which contain the opening(s) 
for fluid egress or ingress. 

BACKGROUND OF THE INVENTION 

[0003] Prior art catheter and bolus inventions are disclosed in U.S. Patents No. 
4,594,074, No. 5,451,216, No. 5,599,322 and No. 5,810,787. U.S. Patent No. 
4,594,074, for example, addresses catheter bolus construction as it relates to both 
aspiration and outflow. The side walls of the bolus at the bolus port are recessed 
to a height of no more than one half of the internal diameter (ID) of the bolus 
passage. Lowering the walls below this minimum level would result in bending of 
the tube. Practically speaking, in the preferred embodiment of this particular 
catheter bolus, the height of the side the walls bracketing the bolus port must 
actually be at the full height of the bolus passage. 

[0004] The three other patents referred to describe a catheter which allows the 
side walls of the bolus to have a height which is less than one half of the outside 
diameter of the body. This is accomplished by using side walls that have a 
continuously curving slope and by providing a body segment that includes a 
structural arch component protruding radially outward therefrom. This design 
provides a recessed, protected port that is larger than the port in the catheter bolus 
of patent No. 4,594,074 while still preventing the bolus from kinking and 
restricting the port. 
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[0005] The tip boluses disclosed in all of these patents are what are referred to 
as "smooth" boluses. They are glued over the tube. Usually, the socket of the 
bolus has walls that are 0.015 inches thick. The tip bolus is slightly larger than the 
tube, but only as large as is necessary to form the gluing socket. For an example, a 
12FR feeding tube has an outside diameter of 0.158 inches. The OD of the 12FR 
smooth tip bolus is 0,188, or 0.030 larger than the tube so as to incorporate the 
socket walls. Thus, the bolus thickness OD is increased to slightly more than that 
of a 14FR tube (0.184 inches). This increase in thickness from tube to bolus is not 
important in a nasogastric feeding tube because the tube can easily be passed 
through the nose, and the size of the tube remaining in the nares is the major factor 
in patient comfort. 

[0006] Some nasogastric feeding tube designs have tip boluses that are 
purposefully made much larger than the tubing for operational purposes. These 
designs are referred to as "large" boluses or "fat" boluses and are designed provide 
a shape which is ideal for gripping by peristalsis. Fat boluses are commonly 
attached to 8FR, 10FR and 12FR tubes and have outside diameters of 0.230 
inches, which is considerably larger than even the OD of a 12FR tube, for 
example. 

[0007] Difficulty of insertion and clogging of the catheter have heretofore 
restricted the use of gastric/jejunal feeding tubes or catheters. However, it is 
generally recognized that jejunal placement is preferred over gastric or duodenally 
placed catheters. Duodenal placement solves some of the problems of pulmonary 
aspiration, but the incidence of such aspiration is still 20%. Tubes pull out of the 
duodenum easily and feeding material leaks back into the stomach. In contrast, 
the jejunum has strong peristalsis resisting pull-out, and the curves leading to it 
from the stomach also help resist inadvertent removal. 

SUMMARY OF THE INVENTION 

[0008] An object of the invention is to provide a new and improved catheter 
bolus construction, a construction which allows for the elimination of the bolus 
sidewalls described in the aforedescribed prior art patents whereby a port is 
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recessed to the level of the full internal diameter of the connecting tube lumen, 
whether the lumen has a "D" shape or a fully circular shape. 
[0009] Another object of the invention is to provide an improved naso- 
gastric/jejunal (NGJ) catheter with gastric and jejunal ingress/egress ports that 
assure against clogging. 

[0010] Another object of the invention is to use a fat bolus configuration and 
increase the size of the port by eliminating the walls, while incorporating a radially 
protruding structural arch component effective to prevent the bolus body from 
kinking and restricting the port. 

[0011] Still another object of the invention is to provide for one directional 
flexing of the bolus forming the jejunal tip, whereby the tube can be inserted over 
a guidewire rather than with an internal stylet. 

[0012] Yet another object is to provide a catheter which allows the tube to 
move over a guidewire, around bends in the intestine, into the jejunum after the 
guidewire has been inserted past the Ligament of Treitz by fluoroscopy. 
[0013] Another object is to provide an improved NGJ catheter that can be 
introduced over a guidewire which is inserted via fluoroscopy. 
[0014] Still another object is to provide a NGJ catheter that is of the smallest 
size possible while at the same time providing adequate ingress and egress of fluid 
from both the stomach and the jejunum. 

[0015] Still another object is to provide a NGJ catheter that allows for gastric 
decompression. 

[0016] Still another object is to provide a NGJ catheter that is simpler and 
easier to manufacture than those presently in use. 

[0017] Yet another object of the invention is to provide methods of solvent 
bonding a dual lumen tube to a transitional bolus so that there is no leakage 
between the lumens at the junction of the parts. 

[0018] Still another object of the invention is to provide methods of solvent 
bonding a triple lumen tube to a transitional bolus so that there is no leakage 
between the two main lumens while the third lumen opens to the stomach. 
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[0019] Another object of the invention is to provide an air inlet line in a three 
lumen tube so that it is adjacent to the suction line, thereby being able to balance 
the atmosphere in the stomach without being isolated from the suction line. 
[0020] Yet another object of the invention is to protect the adjacent air and 
suction lines from the stomach wall by positioning them in a recessed port. 
[0021] Yet another object of the invention is to provide bolus and bolus tip 
shapes that are identifiable by X-ray. 

[0022] Yet another objective of the invention is to provide bolus and bolus tip 
shapes that are identifiable by "feel" by the surgeon during gastric or intestinal 
surgery. 

[0023] The foregoing and other objects are realized in accord with the present 
invention by providing a catheter with a gastric transitional bolus and a jejunal tip 
bolus for delivering fluids to, or suctioning fluids from, body cavities of a patient. 
The catheter includes a dual lumen tube with a conventional, "Y" shaped 
connector accessing both of the "D" lumens at the proximal end of the tube. The 
connector is used to connect the catheter to a source of fluid or suction. 
[0024] The transitional bolus incorporates a gastric port with no side walls. 
The jejunal port in this bolus has a passage that transitions from "D" shaped to a 
circular cross-section so that a single lumen, jejunal tube may be attached. 
[0025] The jejunal tip bolus has a "fat" configuration. The bolus includes a 
port that has no side walls and provides the maximum port size to prevent 
occlusion in either the inflow or aspiration mode. The jejunal tip bolus has a 
bullet nose on its front end and is tapered from back end to front end. This 
configuration allows the entire bolus to flex and facilitates easy insertion over a 
guidewire. 

[0026] Three distinct types of gastric/jejunal catheters are disclosed. The first 
type is a single lumen tube with a non-occluding tip. This tube has all of the 
characteristics of standard nasogastric feeding tube, except it is longer so that its 
tip can be placed into the jejunum. This version benefits from the new tip design, 
as do all the three versions. This tube is recommended for all routine 
nasogastric/jejunal feeding over gastric or duodenal placement. 
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[0027] The second type of catheter has a dual, "D" lumen tube as its initial, 
approximately 36 inches long, gastric section. Both of the "D" lumens attach to a 
mid-port, 0.230 inches OD bolus at the distal end of the "D" tube. One lumen 
accesses a gastric port in the mid-port and the other lumen accesses and transitions 
to an 8FR tube that continues for another approximately 20 inches to its position in 
the jejunum. This tube provides for jejunal feeding and also allows for the 
patients stomach to be aspirated and decompressed. Its usage is more limited than 
the single lumen type. The gastric mid-port design utilizes the recessed port 
features of the tip. 

[0028] The third version utilizes a three-lumen tube design. Two lumens 
access ports in the gastric mid-port and the remaining lumen transitions to the 8FR 
tube that extends into the jejunum. Recent clinical studies show that early post 
surgical jejunal feeding helps restart peristalsis after gastric/intestinal surgery, 
reduces infection and promotes healing. 

[0029] The practice in the United States is to place a "Salem Sump" catheter 
into most post gastric/intestinal surgery patients who have lost peristalsis. The 
"Salem Sump" catheter has two lumens. One is connected to suction and 
constantly evacuates the build-up of gastric fluid in the patient's stomach. The 
second allows air to enter the stomach so as to balance the negative pressure 
caused by the constant suction. The patient is fed only with IV solutions for from 
several days to over a week, until peristalsis returns. The three-lumen 
embodiment of the present invention allows enteral feeding to begin in the 
jejunum while also allowing constant evacuation of the stomach via wall suction. 
In Europe, post surgical suction is now either by intermittent syringe aspiration or 
by gravity. The dual lumen version of the catheter invention can be used instead. 
[0030] Other commercial gastric/jejunal catheters employ an inefficient, small 
tube within a larger tube to access both the stomach and the jejunum. Flow 
through the larger tube is restricted to the space between the OD of the small tube 
and ED of the larger tube. This configuration results in low flow, clogging and the 
necessity of a very large FR (French) size outer tube. 
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BREEF DESCRIPTION OF DRAWINGS 

[0031] The invention, including its construction and method of operation, is 
illustrated more or less diagrammatically in the drawings, in which: 
[0032] FIG. 1 is a longitudinal sectional view of the jejunal catheter of the 
invention taken along line 1-1 of FIG. 3., showing the jejunal bolus tip connected 
to the catheter tube; 

[0033] FIG. 2 is a side view of the catheter seen in FIG. 3, showing the bolus 
connected to the catheter tube; 

[0034] FIG. 3 is a top plan view of the catheter seen in FIG. 2; 
[0035] FIG. 4 is a bottom plan view of the catheter seen in FIG. 2; 
[0036] FIG. 5 is a sectional view taken along line 5-5 of FIG. 2; 
[0037] FIG. 6 is a sectional view taken along line 6-6 of FIG. 2; 
[0038] FIG. 7 is a sectional view taken along line 7-7 of FIG. 2; 
[0039] FIG. 8 is a longitudinal sectional view through a jejunal catheter 
showing a guidewire in place during initial insertion through the nares when the 
guidewire is used as a stylet; 

[0040] FIG. 9 is a perspective view of flexible plug used to trap a guidewire in 
the jejunal "Y" arm of the proximal connector when the jejunal catheter is placed 
through the nares; 

[0041] FIG. 10 is an enlarged side view of the jejunal bolus during insertion 
showing the bolus end bent downwardly as the guidewire is advanced toward the 
jejunum, after the bolus is in the stomach; 

[0042] FIG. 1 1 is an enlarged side view of the jejunal bolus during insertion 
showing the position of the guidewire when the bolus follows the guidewire 
around a curve; 

[0043] FIG. 12 is a top plan of the jejunal bolus showing the guidewire 
position when the bolus follows the guidewire around a curve during insertion; 
[0044] FIG. 13 is a side view of a gastric/jejunal catheter including a gastric 
transitional bolus, showing the bolus connected to both gastric and the jejunal 
tubes; 
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[0045] FIG. 14 is top plan view of the catheter and gastric bolus seen in FIG. 
13; 

[0046] FIG. 15 is a sectional view taken along line 15-15 of FIG. 14; 
[0047] FIG. 16 is a sectional view taken along line 16-16 of FIG. 13; 
[0048] FIG. 17 is a sectional view taken along line 17-17 of FIG. 13; 
[0049] FIG. 1 8 is a sectional view taken along line 18-18 of FIG. 13; 
[0050] FIG. 19 is a sectional view of a 12FR "D" shaped tube taken along line 
19-19 of FIG. 13; 

[0051] FIG. 20 shows the area in square inches of a lumen of the 12FR "D" 
shaped lumen seen in FIG. 19; 

[0052] FIG. 21 is a sectional view taken along line 21-21 of the 8FR jejunal 
tube in FIG. 13; 

[0053] FIG. 22 shows the area in square inches of a lumen of the 8FR tube 
lumen; 

[0054] FIG. 23 is a side view of the entire gastric/jejunal catheter, including 
"Y" connector, the transitional gastric bolus and the jejunal bolus; 
[0055] FIG. 24 is a longitudinal sectional view through the gastric/jejunal 
catheter of FIG. 23; 

[0056] FIG. 25 shows the gastric/jejunal catheter of the invention in place in a 
stomach and jejunum; 

[0057] FIG. 26 is a side elevational view of the distal end of the gastric lumen 
seen in FIG. 15; 

[0058] FIG. 27 is a sectional view taken along line 27-27 of FIG. 13; 
[0059] FIG. 28 is a sectional view taken along line 28-28 of FIG. 26; 
[0060] FIG. 29 is an end view of the lumen seen in FIGS. 15 and 26; 
[0061] FIG. 30 is a side elevational view of another form of gastric/jejunal 
catheter; 

[0062] FIG. 31 is a side elevational view of the distal end of the gastric lumen 
seen in FIG. 30; 

[0063] FIG. 32 is a longitudinal section through the catheter of FIG. 30; 
[0064] FIG. 33 is a sectional view taken along line 33-33 of FIG. 30; 
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[0065] FIG. 34 is a sectional view taken along line 34-34 of FIG. 30; 

[0066] FIG. 35 is a sectional view taken along line 35-35 of FIG. 30; 

[0067] FIG. 36 is a sectional view taken along line 36-36 of FIG. 30; 

[0068] FIG. 37 is a sectional view taken along line 37-37 of FIG. 31; 

[0069] FIG. 38 is a side elevational view of yet another form of gastric/jejunal 

catheter embodying features of the invention with parts removed; 

[0070] FIG. 39 is a top plan view of the catheter of FIG. 38; 

[0071] FIG 40 is a sectional view taken along line 40-40 of FIG. 39; 

[0072] FIG. 41 is a sectional view taken along line 41-41 of FIG. 38; 

[0073] FIG. 42 is a sectional view taken along line 42-42 of FIG. 38; 

[0074] FIG. 43 is a sectional view taken along line 43-43 of FIG. 38; 

[0075] FIG. 44 is a sectional view taken along line 44-44 of FIG. 38; 

[0076] FIG. 45 is a longitudinal sectional view through the bolus seen in FIGS. 

38-40; 

[0077] FIG. 46 is a side elevational view of the distal end of the dual lumen 
catheter tube seen in FIGS. 38-43; 

[0078] FIG. 47 is an end perspective view of the tube seen in FIG. 46; 
[0079] FIG. 48 is an end perspective view of the triple lumen tube seen in 
FIGS. 32-37; 

[0080] FIG. 49 is a side elevation view of still another form of gastric/jejunal 
catheter embodying features of the invention, with parts removed; 
[0081] FIG. 50 is a longitudinal sectional view through the catheter of FIG. 49; 
[0082] FIG. 51 is a longitudinal sectional view through the end of the dual 
lumen catheter tube seen in FIGS. 49 and 50; 

[0083] FIG. 52 is a longitudinal sectional view through the proximal end of the 
single lumen tube seen in FIGS. 49 and 50; 

[0084] FIG. 53 is a longitudinal sectional view through a generally cylindrical 
tube transition plug used in the catheter of FIGS. 49 and 50; 
[0085] FIG. 54 is a longitudinal sectional view through the generally semi- 
conical overmold used in the catheter of FIGS. 49 and 50; 
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[0086] FIG. 55 is a longitudinal sectional view through a modified form of the 
catheter seen in FIGS. 49 and 50; and 

[0087] FIG. 56 is a longitudinal sectional view through a generally cylindrical 
tube transition plug used in the modified form of catheter seen in FIG. 55. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0088] Referring now to the drawings, and particularly to FIGS. 1 through 12, 
a catheter 5 embodying features of the invention includes an 8FR tube 10 shown 
seated in a socket 17 which extends 0.185 inches into one end of a jejunal tip 
bolus 1 1 . The maximum OD of the bolus 1 1 is adjacent its back end, as shown at 
13 in FIG. 5, and is 0.230 inches. The minimum OD of the bolus 1 1 is at its front 
end, immediately behind the bolus tip 12, as shown at 15 in FIG. 7 and is 0.152 
inches. The bolus 1 1 is a "fat" bolus. 

[0089] An enlargement or bulge 16 in the bottom of the bolus forms a 
structural arc opposite the port 18. The structural arc 16 prevents bending of the 
bolus toward the port, i.e., kinking, and subsequent occlusion of the port. The 
structural arc 16 extends 0.016 inches outside the normal maximum bolus OD of 
0.230 inches. 

[0090] As seen in FIG. 3, the bolus 1 1 tapers from its widest point at 13 
adjacent its back end to its narrowest point at 15 behind the tip 12. This taper 
prevents the bolus tip 12 from bending sideways out of the configuration shown in 
FIGS. 3 and 4. 

[0091] Although, the structural arc 16 resists bending of the bolus up and 
down, some flexibility in that direction is possible. This flexibility is important in 
the use of a guidewire. 

[0092] The port 1 8 is open down to the floor 19 of the passage 20 through the 
bolus 1 1 . In other words, the port 1 8 does not have side walls. 
[0093] Referring to FIG. 8, a guidewire 21 is shown placed in the catheter tube 
10 so that the tube 10 and bolus 1 1 are ready for naso-gastric insertion. A half 
loop 22 in the end of the guidewire 21 is seated over bolus 1 1 and acts as a stylet 
during insertion of the catheter into the stomach on the guidewire 21. 
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[0094] FIGS. 1 1 and 12 show side and top plan views of the guidewire 21 
position when the bolus 1 1 turns corners during insertion. The bolus tip 12 does 
not move substantially from the line of the guidewire. 

[0095] During nasal insertion, it is necessary to position the guidewire so that it 
remains positioned correctly just behind the tip bolus 1 1 . A flexible plug 23 
shown in FIG. 9 is slipped over guidewire 21 by forcing it into slot 24. The 
guidewire is then positioned in the tube. The plug is forced into the connector arm 
serving the jejunal lumen 38. The plug 23 is compressed by the connector, 
thereby trapping the guidewire in its correct position in relation to the tip bolus 1 1 . 
[0096] The jejunal bolus 1 1 has application in all nasogastric feeding and is an 
improvement over all tips, including those of the afore-mentioned patents. The 
use of the "fat" size bolus in the catheter of the invention is the key to a number of 
advantages. The effective OD of the new bolus 1 1 is 0.230 inches for all French 
sizes; for example, an OD of 0.140 inches for an 8FR smooth tip, 0.168 inches for 
a 10FR smooth tip and 0.188 inches for a 12FR smooth tip. 

[0097] For the design of the bolus 1 1, the recessed depth of the port 18 is 0. 155 
inches for the 8FR and 0. 165 inches for a 10FR version. The depth is calculated 
by adding the radius of the OD of the bolus (always 0. 1 15 inches) and the radius 
of the internal passage. The effective depth is dramatically larger than in prior art 
designs and offers more protection against occlusion and clogging. The outflow 
port 18 is fully protected while at the same time it virtually matches an open ended 
tube for outflow. There are no side walls to collect feeding material. 
[0098] The "fat" bolus 1 1 design (0.230 inches OD) offers additional 
advantages over other "fat" boluses. Insertion is facilitated because the bolus 1 1 is 
tapered from its proximal or back end to its distal or front end and tip 12. The tip 
12 has a maximum OD of approximately 0. 1 50 inches, which is similar to the 
0.140 inches tip OD of a smooth 8FR tube. This tip 12 OD is complimented by 
the 0.230 inches proximal OD from a safety standpoint, because clinical studies 
have shown that inadvertent pulmonary insertion is minimized by the use of "fat" 
boluses. The 0.230 inches proximal OD makes the bolus 1 1 too large to enter the 
bronchial tree. These features, combined with the ability to insert the catheter 5 
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over a guidewire, provide both ease of insertion and insurance against inadvertent 
pulmonary insertion. Effectively, the bolus presents a small, 8FR smooth bullet 
nose tip for ease of insertion while incorporating a "fat", trailing, tapered shape 
that resists entering the pulmonary tree. 

[0099] The "faf ' bolus also aids in the placement and confirmation of 
placement by flouroscopy. Both the gastric bolus (hereinafter discussed) and the 
jejunal bolus 1 1 contain 20% barium and offer thicker, more radiopaque parts to 
identify port placement in both the stomach and the jejunum. 
[00100] Referringnow to FIGS. 13-29, a first form of gastric/jejunal 
catheter embodying features of the invention is seen generally at 6. The catheter 6 
includes a dual lumen tube 30, a gastric/jejunal bolus 26, a single lumen tube 10 
and a jejunal bolus 1 1 . 

[00101] FIGS. 13 and 14 are side and top plan views of the transitional, 
gastric/jejunal bolus 26. The bolus 26 is tapered at 29, which is approximately 
where the section seen in FIG. 16 is taken. A reinforcing structural arc 28 begins 
at this point and extends under the bolus 26 along its length to prevent bending at 
the port 27. A dual lumen "D" tube 30 and an 8FR single lumen tube 10 enter the 
bolus 26 at opposite ends. 

[00102] The floor 3 1 of the gastric port 27 in the bolus 26 is shown in FIGS. 
15 and 17. The port 27 slopes gradually on both sides to the surface of the septum 
41, which forms the jejunal "D" shaped lumen 38 below and the gastric "D" 
shaped lumen 37 above. The lumen 38 begins transition at 32 to a full, 8FR size 
oval at 33 where it is enlarged to form an 8FR size socket 34. The socket 34 is 
0.185 inches deep. 

[00103] In FIG. 17 the floor 3 1 of the port 27 is seen at the base of gastric 
lumen 37. The floor 31 of the port 27 extends to the edge of the tube at 35. The 
bolus portion distal to the port 27 has a gradual slope that reaches the same height 
36 as the proximal portion of the bolus at 29. 

[00104] In the dual lumen "D" tube 30, the gastric lumen 37 and the jejunal 
lumen 38 are identical in size. FIG. 20 shows the cross- sectional area of flow for 
each these lumens. FIG. 22 shows the cross-sectional area of the lumen 39 in the 
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8FR tube 10. Note that the cross- sectional area for flow is the same for both the 
gastric and jejunal lumens 37 and 38, an area of 0.005 in2. 
[00105] FIGS. 1 5, 26, 27, 28 and 29 illustrate the method of attaching the 
"D" tube 30 to the midport bolus 26. The top portion of the end of the "D" tube 
30 that is to be inserted into the bolus 26 is cut or ground off to a level one-half the 
thickness of the septum, forming flap 41. The length of the flap 41 is 0.050 
inches. The bolus septum has a molded, matching flap 40. The leading, top edge 
of molded bolus flap 40 is ground off to assist in attachment of the bolus. 
[00106] A jig (not shown) that matches the lumen 37 is inserted into the port 
27 and it extends out through the end of the bolus 26. The tube 30 is dipped into 
solvent and is slipped over the extended jig. The tube 30 is then pushed over the 
jig until it seats itself in the bolus 26. In this fashion, the two flaps 40 and 41 seal 
in an overlapped position, eliminating any potential for leakage between the two 
lumens. 

[00107] FIGS. 23 and 24 show the complete catheter 6. FIG. 25 shows the 
catheter 6 in place. The "D" tube 30 is approximately 36 inches in length. This 
length assures that the transitional bolus 26 is placed in the stomach, not the 
intestine. The jejunal 8FR tube 10 is approximately 25 inches long, which assures 
placement beyond the Ligament of Treitz 40. The overall length of the catheter 6 
is therefore 60 inches or more when the "Y" connector 25 and the boluses 1 1 and 
26 are included. 

[00108] The jejunal bolus 1 1 is 0.684 inches long. The gastric bolus 26 is 
0.749 inches long. The 12FR "D" tube 30 has walls that are 0.018 inches thick, 
the same as the septum 41. A normal 12FR single lumen feeding tube has walls 
that are 0.029 thick. The tube 30 can have thinner walls because the septum helps 
support the tube. It is also important that the tube be flexible. 
[00109] An object when using the catheter 6 is to employ the largest tube 
possible. 8FR tubes have proven to be reliable over long periods of use. The 
combination of a 12FR, "D" tube and an 8FR, single lumen tube is the preferred 
catheter 6. However, other combinations are possible. 
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[00110] Referring now to FIGS. 30-37, a second form of gastric/jejunal 
catheter embodying features of the invention is seen generally at 7. The catheter 7 
includes a triple lumen tube 130, a gastric/jejunal bolus 126, a single lumen jejunal 
tube 110 and a jejunal bolus 111. 

[00111] The single lumen jejunal tube 110 and bolus 1 1 1 are identical to 
those hereinbefore described in the catheter 5. Thus, corresponding reference 
numerals plus 100 digits identify corresponding parts. The catheter 7 is 
distinguished from the catheter 6 in the construction and use of the triple lumen 
tube 130. 

[00112] The method of connecting tube 1 30 and bolus 1 26 is similar to that 
in catheter 6 and is shown in FIGS. 31, 32, 35 and 37. The top of the tube 130, 
including a portion of third lumen 143 is ground down to one-half the thickness of 
the "D" septum to form a flap 141 . The parts are attached in the same maimer as 
catheter 6. 

[00113] As is the case with catheter 6, both the jejunal lumen 138 and the 
suction lumen 137 have cross-sectional areas of 0.005 inches which is equal to an 
8FR tube. The aspirating lumen 137 and the air lumen 143 both open to port 127. 
[00114] The proximity of these lumens 137 and 143 to each other at the port 
127 is important. The suction lumen 137, in normal usage is under constant 
vacuum pressure. As described before, the recessed design of port 127 prevents 
the suction lumen 137 from being occluded. Occlusion is also prevented because 
the inflow of air through lumen 143 is directly adjacent to the suction port and will 
always balance the pressure in the stomach. The possibility of the port 137 
becoming occluded because it is isolated from the inflow of air is eliminated. 
[00115] Although there is normally little tendency for fluid to back up into 
the air lumen 143, it may include a one-way valve in the triple lumen connector 
arm of lumen 143. Such a valve prevents flow from the stomach into the lumen. 
[00116] Referring now to FIGS. 38-47, a third form of gastric/jejunal 
catheter embodying features of the invention is seen generally at 8. The catheter 8 
includes a dual, "D" lumen, "D" tube 230, a gastric/jejunal bolus 226 and a single 
lumen jejunal tube 210 (a jejunal bolus is not shown). 
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[00117] The catheter 8 is distinguished from the catheters 6 and 7 
hereinbefore discussed in the configuration of the dual lumen tube 230 and the 
bolus 226, and the manner in which they are related and assembled. Essentially, 
the tube 230 is configured so that when inserted into the bolus 226, it eliminates 
the need for a septum being formed as part of the bolus. The tube 230 effectively 
creates a septum for the bolus 226 when it is seated. 

[00118] As seen in FIGS. 46 and 47, the top of the tube 230 is ground down 
to the upper surface of the "D" septum 241 for a short distance from the distal end 
242 of the tube. That distance is dictated by the length of the bolus 226. 
[00119] The bolus 226 is molded in the configuration seen in FIG. 45. As 
such, the bolus 226 has an axial passage 246 extending therethrough and a radially 
extending port 254 intermediate its ends, which communicates with the passage. 
[00120] The passage 246, at its proximal end 251, comprises a socket 253 
complementary in internal shape to the external shape of the distal end of the tube 
230. As a result, when glued or sonically welded in place, as seen in FIG. 40, the 
septum 241 of the tube 230, where it is exposed at 255, forms the base of the port 
254. 

[00121] The upper lumen 261 in the dual lumen, "D"-tube 230 then 
communicates with the port 254 through the socket 253 above the septum 241. 
The lower lumen 262 communicates, through a tapering passage 265 in the bolus 
226, with the single lumen jejunal tube 210. The proximal end 259 of the tube 210 
is glued or sonically welded into a suitably formed socket 258 in the distal end of 
the bolus 226. 

[00122] Referring now to Figs. 49-53, a fourth form of gastric/jejunal 
catheter embodying features of the invention is seen at 9. The catheter 9 
incorporates numerous features of the earlier forms of the invention but is 
specifically designed and constructed to function as a replacement tube catheter, 
i.e., a catheter which might easily be inserted through an incision in a stomach 
wall. As such, the catheter 9 has a maximum OD which is considerably smaller. 
[00123] As best seen in Figs. 49 and 50 the catheter 9 comprises a dual 
lumen tube 330, a gastric/jejunal bolus assembly 326 and a single lumen jejunal 
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tube 310 (a jejunal bolus is not shown). Unlike the boluses 26, 126 and 226 
previously described, however, the bolus assembly 326 is actually a combination 
of three components; a modified distal end 335 of the tube 330, an end plug 336 
and an overmold component 337. 

[00124] In the catheter 9, the dual lumen tube 330 is utilized, at its distal end 
335, as a bolus component. This accomplished by forming the distal end 335 with 
a semi-circular cut-out 341 above the septum 343 separating the upper lumen 345 
from the lower lumen 347. The cut-out 341 is formed a short distance from the 
open end 351 of the tube 330. 

[00125] As will be seen, the trailing edge 355 of the cut-out 341 is inclined 
at a 45° angle. The leading edge 356, on the other hand, extends perpendicular to 
the longitudinal axis of the tube 330. 

[00126] The open end 351 of the tube 330 forms a socket for the plug 336, 
this is accomplished by cutting or grinding off the free end of the septum 343 so 
that it extends only half the distance between the edge 356 and the tube end 351, 
to the point 361. 

[00127] The plug 336 is a generally cylindrical component molded of 
plastic. It comprises an outer end section 365 and an inner end section 367. The 
outer end section 365 contains an outer end socket 369 for receiving the proximal 
end of the single lumen tube 310. The inner end section 367 contains a transition 
passage 371 for communicating with the lower surface 373 which forms a seat for 
the overmold component 337. 

[00128] The plug 336 is glued or sonically welded in the tube 330 in the 
position seen in Fig. 50. This combination is then overmolded with plastic to form 
the overmold component 337. The resulting catheter 9 is slim and perfectly suited 
for replacement tube insertion while still providing most of the advantages 
previously described for the other catheters. 

[00129] Figs 55 and 56 illustrated at 10, a modified version of the catheter 9. 
There, as will be seen, the insert plug 436 is configured to eliminate the need for 
an overmold component. The plug 436 has a shape substantially identical to that 
the plug 336 and overmold component 337 combined and is simply glued or 



WO 2004/045697 



PCT/US2003/036297 



-16- 

sonically welded in place into the dual lumen tube 430 which is identical to the 
tube 330. A single lumen jejunal tube 410 is added. 

[00130] Regardless of the form of gastric/jejunal catheter employed, the 
single lumen and the dual lumen tubes are normally inserted with an internal stylet 
or over a guidewire. A triple lumen tube is usually placed during surgery by the 
anesthesiologist and the surgeon. With the patent's belly open, the 
anesthesiologist advances the tube into the stomach. The surgeon feels through 
the stomach wall for the shape of the tip and then "milks" the tip out of the 
stomach until the tip is positioned beyond the Ligament of Treitz in the jejunum. 
The surgeon then feels for the transitional bolus in the stomach and positions it in 
the stomach just outside of the pylorus, thus assuring that the bolus with its suction 
capability is at the lowest part of the stomach. The large shape of both the jejunal 
bolus and the mid-port gastric bolus assist in identifying the position of the 
catheter during the insertion. 

[00131] The invention is described here in the context of NGJ catheters. 
Principles of the invention may apply equally well to other types of catheters, 
however, including but not limited to Foley catheters, urethral catheters and 
catheters for use in such diverse applications as such intravenous, pharyngeal, 
esophageal, rectocolonic, choledochal gastric, nasal and endobronchial 
procedures. 



